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[57] Abstract: 

PROBLEM TO BE SOLVED: To provide a method for high-purity chlorosulfonyl 
isocyanate production in a high yield efficiently and safely. SOLUTION: Cyanogen 
chloride A and sulfuric anhydrite B are subjected to condensation reaction (a 
first process) to give a reaction solution 4 containing crude chlorosulfonyl 
isocyanate. When chlorosulfonyl isocyanate 9 is separated by distillation (second 
and third processes) from the obtained reaction solution, decomposition treatment 
(a fourth process) of a residue 7 is carried out. Low- boiling fractions (5, 8, 
10 and 1 1) obtained by the separation of chlorosulfonyl isocyanate by distillation 
and the decomposition treatment of the residue are recovered and reused for the 
condensation reaction between cyanogen chloride and sulfuric anhydrite. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for high-purity 
chlorosulfonyl Isocyanate production in a high yield efRciently and safely. 



SOLUTION: Cyanogen chloride A and sulfuric anhydrite B are subjected 
to condensation reaction (a first process) to give a reaction solution 4 
containing crude chlorosulfonyl isocyanate. When chlorosulfonyl 
isocyanate 9 is separated by distillation (second and third processes) 
from the obtained reaction solution, decomposition treatment (a fourth jw^A^s^ 
process) of a residue 7 is carried out Low- boiling fractions (5. 8, 10 and ""^^^ 
1 1) obtained by the separation of chlorosulfonyl isocyanate by distillation 
and the decomposition treatment of the residue are recovered and 
reused for the condensation reaction between cyanogen chloride and 
sulfuric anhydrite. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It sets to the approach of manufacturing chloro sulfonyl isocyanate from a cyanogen chloride and a 
sulfuric anhydride, and is following process: (the first process). Process which obtains the condensation reaction 
liquid which is made to carry out the condensation reaction of a cyanogen chloride and the sulfuric anhydride, 
and contains chloro sulfonyl isocyanate; 

(The second process) Process divided into a low-boiling point fraction, the rough chloro sulfonyl isocyanate 
content fraction which has the boiling point higher than it, and distillation residue liquid by distilling heat-treating 
the condensation reaction liquid obtained at the first process under ordinary pressure; 
(The third process) The rough chloro sulfonyl isocyanate content fraction obtained at the second process by 
carrying out distillation purification under ordinary pressure The process divided into a low-boiling point fraction, 
the purification chloro sulfonyl isocyanate fraction which has the boiling point higher than it, and distillation 
residue liquid; it reaches (the fourth process). By distilling heat-treating the distillation residue liquid obtained at 
the second process under ordinary pressure While acquiring the purification chloro sulfonyl isocyanate fraction 
obtained at the third process as target chloro sulfonyl isocyanate including process; divided into a distillate and 
distillation residue waste fluid The manufacture approach of the chloro sulfonyl isocyanate characterized by 
throwing into the condensation reaction of the cyanogen chloride of the first process, and a sulfuric anhydride 
the recovery liquid which mixed the low-boiling point fraction obtained at the second process, the low-boiling 
point fraction obtained at the third process and distillation residue liquid, and the distillate obtained at the fourth 
process. 

[Claim 2] The manufacture approach according to claim 1 which is that the heat-treatment heats condensation 
reaction liquid at 80-1 30 degrees C in the second process, and is what a low-boiling point fraction makes a 
subject the fraction of less than 100 degrees C of boiling points, and makes a subject the fraction whose rough 
chloro sulfonyl isocyanate content fraction is 100-1 10 degrees C of boiling points. 

[Claim 3] The manufacture approach according to claim 1 or 2 which is what a low-boiling point fraction makes a 
subject the fraction of less than 104 degrees C of boiling points, and makes a subject the fraction whose 
purification chloro sulfonyl isocyanate fraction is 104-1 10 degrees C of boiling points in the third process. 
[Claim 4] The manufacture approach according to claim 1 to 3 which is that the heat-treatment heats mixed 
distillation residue liquid at 100-140 degrees C in the fourth process. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the chloro sulfonyl isocyanate 
which is a compound useful as the middle raw material for manufacturing physic, agricultural chemicals, 
sweetners. etc.. or modifiers, such as a synthetic fiber and synthetic resin. 
[0002] 

[Description of the Prior Art] As the manufacture approach of chloro sulfonyl isocyanate. conventionally under 
the low temperature service not more than ^ minus 50 degree C The approach [Chem.Ber.. 89. and 1071(1956); 
West Germany JP.928896.B (1 955)] of adding and carrying out the condensation reaction of the sulfuric 
anhydride into a liquid cyanogen chloride, ^ The approach [a European Patent 29461 3B No. official report 
(1988); Switzerland JP.680292.B A5 number official report (1992)] of carrying out the condensation reaction of a 
sulfuric anhydride and the cyanogen chloride under temperature conditions 100 degrees C or more, for example, 
100-200 degrees C. is reported. However, in the former approach **. the liquid cyanogen chloride of a large 
quantity (1.5 to 3 time mol) had to be used to the sulfuric anhydride, it was not suitable for industrial production 
from a viewpoint on insurance noneconomic for the strong toxicity of a cyanogen chloride, either, and. moreover, 
isolation yield also had the problem that the quality (especially purity) of the chloro sulfonyl isocyanate of the 
low and obtained final product was not filling the demand of a commercial scene with 60 - 62%. Moreover, control 
of the flow rate of a sulfuric anhydride and a cyanogen chloride is not not only easy, but in the latter approach 

there were also many by-products and there was a problem that the quality of the chloro sulfonyl isocyanate 
of the final product which is obtained for this reason was not filling the demand of a commercial scene like the 
former approach **. 

[0003] for this reason, as the manufacture approach of the chloro sulfonyl isocyanate which solved these 
problems ** The approach of adding and carrying out the condensation reaction of the cyanogen chloride into a 
liquid sulfuric anhydride, keeping the temperature of the system of reaction at 20-50 degrees C (JP,63-77855.A). 
** How (JP, 1-228955, A) to make the system of reaction supply and carry out the condensation reaction of a 
cyanogen chloride and the sulfuric anhydride to coincidence, keeping the temperature of the system of reaction 
at 10-50 degrees C, ** The approach (JP,4-1 64063,A) of carrying out the condensation reaction of a cyanogen 
chloride and the sulfuric anhydride in a chlorine-based hydrocarbon solvent is proposed. According to these 
approach it was possible to have obtained chloro sulfonyl isocyanate comparatively by industrial 

comparatively easy technique by high yield (74 - 91%) and the high grade (90 - 98%). 
[0004] 

[Problem(s) to be Solved by the Invention] However, in above-mentioned approach ** - **, there was a problem 
that decomposition batch-processing actuation of dangerous, complicated about a by-product, and high cost 
was indispensable. Processing in which distillation recovers the chloro sulfonyl isocyanate which specifically 
moved the distillation residue liquid which carried out distillation separation of the chloro sulfonyl isocyanate 
from the condensation reaction liquid of a cyanogen chloride and a sulfuric anhydride to another decomposition 
iron pot heat-treated, and was produced by decomposition was indispensable. Here, although distillation residue 
liquid arose on the occasion of this decomposition batch-processing actuation, disposal of these was carried out 
and they were not what contributes to improvement in yield. 

[0005] l\/ioreover. in above-mentioned approach - **, since the reaction condition was set up so that a low- 
boiling point fraction may not arise from condensation reaction liquid so much in the case of decomposition 
processing of distillation residue liquid in the case of distillation separation of the chloro sulfonyl isocyanate of 
the specified substance, the low-boiling point fraction is fundamentally set as the object of abandonment, and it 
was not reused. 

[0006] iVIoreover, the quality (especially purity) which a commercial scene requires serves as a high level to 
chloro sulfonyl isocyanate. and the method of obtaining the chloro sulfonyl isocyanate of high quality by low cost 
by high yield is searched for more than former. 

[0007] The purpose of this invention is solving the technical problem of the above Prior art, and are specifically 



a high grade, high yield, and offering efficient and the approach of manufacturing safely about chloro sulfonyl 

isocyanate. 

[0008] 

[Means for Solving the Problem] this invention persons came to complete a header and this invention for the 
ability of the above-mentioned purpose to be attained by carrying out recovery reuse of the low-boiling point 
fraction obtained by distillation separation of chloro sulfonyl isocyanate, or decomposition / distillation 
processing of still residue liquid while performing decomposition processing of the still residue liquid which 
carried out distillation separation of the chloro sulfonyl isocyanate. 

[0009] That is, it sets to the approach of manufacturing chloro sulfonyl isocyanate from a cyanogen chloride and 
a sulfuric anhydride, and this invention is following process: (the first process). Process which obtains the 
condensation reaction liquid which is made to carry out the condensation reaction of a cyanogen chloride and 
the sulfuric anhydride, and contains chloro sulfonyl isocyanate; 

(The second process) Process divided into a low-boiling point fraction, the rough chloro sulfonyl isocyanate 
content fraction which, has the boiling point higher than it, and distillation residue liquid by distilling heat-treating 
the condensation reaction liquid obtained at the first process under ordinary pressure; 
(The third process) The rough chloro sulfonyl isocyanate content fraction obtained at the second process by 
carrying out distillation purification under ordinary pressure The process divided into a low-boiling point fraction, 
the purification chloro sulfonyl isocyanate fraction which has the boiling point higher than it, and distillation 
residue liquid; it reaches (the fourth process). By distilling heat-treating the distillation residue liquid obtained at 
the second process under ordinary pressure While acquiring the purification chloro sulfonyl isocyanate fraction 
obtained at the third process as target chloro sulfonyl isocyanate including process; divided into a distillate and 
distillation residue waste fluid The manufacture approach of the chloro sulfonyl isocyanate characterized by 
throwing into the condensation reaction of the cyanogen chloride of the first process and a sulfuric anhydride 
the recovery liquid which mixed the low-boiling point fi^action obtained at the second process, the low-boiling 
point fraction obtained at the third process and distillation residue liquid, and the distillate obtained at the fourth 
process is offered. 
[0010] 

[Embodiment of the Invention] Hereafter, the manufacture approach of the chloro sulfonyl isocyanate of this 
invention is explained to a detail for every process. In addition, the process flow of the manufacture approach of 
this invention is shown in drawing 1 . 

[001 1] (The first process) The first process is a process which obtains the condensation reaction liquid which is 
made to mix and carry out the condensation reaction of a cyanogen chloride (raw material A) and the sulfuric 
anhydride (raw material B), and contains chloro sulfonyl isocyanate. The purpose of this process changes the 
reaction of a cyanogen chloride and a sulfuric anhydride into chloro sulfonyl isocyanate with sufficient 
selectivity, and is to make desirable chloro sulfonyl isocyanate concentration in the reaction mixture after a 
reaction more than 80 mass % at least more than 90 mass %. The do ROPIRO sulfonyl isocyanate main for this 
purpose achievement which is a by-product, 2, 6-dichloro - What is necessary is it to be desirable to press 
down low the generation ratio of 1, 4, 3, 5-OKISA thiadiazin -4, and 4-dioxide, and just to acjjust condensation 
reaction temperature, the reaction ratio of a cyanogen chloride and a sulfuric anhydride, etc. so that it may 
mention later for that purpose. 

[0012] What was manufactured industrially can be used as a sulfuric anhydride used in this invention, and what 
has the purity more than 99 mass % with the sulfuric anhydride of gamma mold fi^om the point which is rich in 
reactivity can use it preferably especially. As a condition at the time of use of a sulfuric anhydride, although any 
of a gas or a liquid are sufficient it is more desirable to use it in the state of a liquid. 

[0013] It is desirable to use the thing of the high grade industrially manufactured from hydrogen cyanide and 
chlorine as a cyanogen chloride used in this invention. As a condition at the time of use of a cyanogen chloride, 
although any of a gas or a liquid are sufficient, it is more desirable to use it by the gaseous state. 
[0014] About the feeding in the first process, as shown in drawing 1 . a cyanogen chloride (1) and a sulfuric 
anhydride (2) are respectively supplied into the system of reaction from another feed hopper Even if 
intermittent [ each supply is continuous, and ], it does not interfere, but in order to control side reaction, it is 
desirable continuous and to supply both to coincidence at the system of reaction. 

[0015] In addition, in this invention, the recovery liquid (3) which mixed the distillate (1 1) obtained by the low- 
boiling point fraction (5) obtained at the second process mentioned later, the low-boiling point fraction (8) 
obtained at the third process, and the distillation residue liquid (10) list at the fourth process is beforehand 
taught to the system of reaction, and supply of a cyanogen chloride (1) and a sulfuric anhydride (2) is started 
under churning or circulation. However, supply of a cyanogen chloride (1) and a sulfuric anhydride (2) is 
performed, without making **** of recovery liquid a low-boiling point fraction (5) and (8), and a distillation 
residue liquid (10) list on the occasion of a first-time reaction, if a distillate (1 1) is before recovery. 
[0016] The condensation reaction temperature in the first process is the do ROPIRO sulfonyl isocyanate which 



is' a by-product even if too low and too high, and 2 and 6-dichloro. - Since the formation ratio of 1, 4, 3, 5- 

, OKISA thiadiazin -4, and 4-dioxide becomes high, the selectivity of the chloro sulfonyl isocyanate in the first 
process falls and it has a bad influence on the process after the second process, 10-50 degrees C is 20-35 
degrees C more preferably. 

[001 7] as the amount (the case of continuation supply the amount of per [ used ] unit time amount) of the 
cyanogen chloride (1) used in the condensation reaction of the first process — the amount of the sulfuric 
anhydride (2) used — receiving — 0.8 - 1.3-mol twice — it is 0.9 - 1.1 -mol twice preferably. When it separates 
from this range, the formation ratio of a by-product increases sharply, the selectivity of the chloro sulfonyl 
isocyanate in the first process falls, a crystal deposit arises in the system of reaction further, a liquid flow 
becomes difficult, or evils, like cooling comes to become by the ability doing arise, and there is a possibility that 
the temperature control of the reaction in the first process may become difficult 

[0018] Since a substantial condensation reaction will be completed when it completes from supply initiation of a 
cyanogen chloride (1) and a sulfuric anhydride (2) if the condensation reaction time amount of the first process 
is the range in which above-mentioned temperature conditions and supply mole-ratio conditions can be satisfied. 
It will not be necessary to limit especially. The condensation reaction liquid after reaction termination (4) is 
transportable to the second following process immediately. 

[0019] In addition, condensation reaction liquid (4) is raw material sulfuric anhydride [ of a low-boiling point ] and 
raw material cyanogen chloride, do ROPIRO sulfonyl isocyanate [ that Is the by-product of a high-boiling point 
further ], 2, and 6-dichloro from it other than the chloro sulfonyl isocyanate which is the specified substance. - 
1 , 4, 3, 5-OKISA thiadiazin -4, 4-dioxide, the JI (chloro sulfonyl) ether, and sulfonyl diisocyanate may be 
contained. The pyrolysis of the do ROPIRO sulfonyl isocyanate can be carried out to chloro sulfonyl isocyanate 
and a sulfuric anhydride among by-products, and the pyrolysis of 3, 5-OKISA thiadiazin -4, and the 4-dioxide 
can be carried out to chloro sulfonyl isocyanate and a cyanogen chloride. However, it is known for the usual 
pyrolysis conditions from the JI (chloro sulfonyl) ether and sulfonyl diisocyanate that chloro sulfonyl isocyanate 
cannot be obtained 

[0020] (The second process) The second process is a process divided into low-boiling point fractions (a 
cyanogen chloride, a sulfuric anhydride, a sulfur dioxide, sulfuryl chloride, etc.) (5), the rough chloro sulfonyl 
isocyanate content fraction (6) which has the boiling point higher than it, and the distillation residue liquid (7) 
containing the high-boiling point by-product mentioned above by distilling heat-treating the condensation 
reaction liquid (4) obtained at the first process under ordinary pressure. In this process, it is the actuation of 
''distilling while heat-treating under ordinary pressure", and the reactor equipped with the distilling column 
usually industrially used in the pyrolysis of the high-boiling point by-product contained in the condensation 
reaction liquid obtained at the first process and separation of rough chloro sulfonyl isocyanate which can be 
heat-treated performs. 

[0021] Since side reaction will occur conversely and generation of the high-boiling point matter will become 
remarkable if too high [ if the temperature of condensation reaction liquid is too low, decomposition of a by- 
product is not enough, and ], the heat-treatment conditions in the second process are 80 degrees C - 130 
degrees C preferably. In case it heats, it heats so that it may be made to go up gradually to 80 degrees 0 -> 130 
degrees C with the distillate of a low-boiling point fraction (5). 

[0022] The heating processing times are predetermined temperature conditions, and are set up in 1 0 hours - 20 
hours preferably for at least 5 hours or more. 

[0023] A low-boiling point fraction (5) makes a subject preferably the fraction of the less than 100-degree 0 
boiling point, and a distillation temperature should just collect [ therefore ] preferably less than 100 degrees C of 
fractions 90 degrees C or less, as the amount of distillates of a low-boiling point fraction (5) — the charge of 
condensation reaction liquid (4) — desirable — 5-30 mass % — it is 5 - 20 mass % more preferably. 
[0024] The obtained low-boiling point fraction (5) is used for the reaction of the first next process as recovery 
liquid (3) so that it may mention later. 

[0025] A rough chloro sulfonyl isocyanate content fraction (6) is a fraction of 100-1 10 degrees 0 of boiling 
points preferably, therefore a distillation temperature should just collect preferably 100-110 degrees 0 of 105- 
108-degree 0 fractions, as the amount of distillates of a rough chloro sulfonyl isocyanate content fraction (6) — 
the charge of condensation reaction liquid (4) — desirable — 50-80 mass % — it is 60 - 75 mass % preferably. 
[0026] Thus, the obtained rough chloro sulfonyl isocyanate content fraction (6) is transported to the third 
following process, in order to usually show 99% or more of purity at least 98% or more and to carry out distillation 
purification in this phase. 

[0027] moreover — as the amount of the distillation residue liquid (7) which remains to a distillation still — the 
charge of condensation reaction liquid (4) — desirable — 10-40 mass % — it is 15 - 25 mass % more 
preferably. 

[0028] Distillation residue liquid (7) is transported to the fourth process mentioned later. 

[0029] (The third process) The third process is a low-boiling point fraction (8), the purification chloro sulfonyl 



isocyanate fraction (9) which has the boiling point higher than it and a process divided into distillation residue 
liquid (10) by carrying out distillation purification of the rough chloro sulfonyl isocyanate content fraction (6) 
obtained at the second process under ordinary pressure. From the rough chloro sulfonyl isocyanate content 
fraction (6) which is the actuation of "carrying out distillation purification under ordinary pressure" in this 
process, and was obtained at the second process As chloro sulfonyl isocyanate of a high grade to exceed 99%. a 
purification chloro sulfonyl isocyanate fraction (9), The reactor equipped with the distilling column usually 
industrially used in separation with the distillation residue liquid (10) containing the low-boiling point fraction (8) 
which is an impurity, and a high-boiling point by-product which can be heat-treated performs. 
[0030] At temperature required for distillation purification of almost pure chloro sulfonyl isocyanate, since the 
heating conditions at the time of the distillation purification in the third process are good, they are 105-1 1 5 
degrees C more preferably 100 degrees C - 120 degrees C preferably under ordinary pressure. 
[0031] A low-boiling point fraction (8) makes a subject preferably the fraction of the less than 104-degree C 
boiling point, and a distillation temperature should Just collect [ therefore ] preferably less than 104 degrees C of 
less than 106-degree C fractions, as the amount of distillates of a low-boiling point fraction (8) — the charge of 
a rough chloro sulfonyl isocyanate content fraction (6) — desirable — 5-20 mass % — it is 5 - 15 mass % more 
preferably. 

[0032] The obtained low-boiling point fraction (8) is used for the reaction of the first next process as recovery 
liquid (3) so that it may mention later. 

[0033] A purification chloro sulfonyl isocyanate fraction (9) is a 106-108-degree C fraction more preferably 104- 
110 degrees C of boiling points, therefore a distillation temperature should just collect preferably 104-1 10 
degrees C of 106-108-degree C fractions, as the amount of distillates of a purification chloro sulfonyl isocyanate 
fraction (9) — the charge of a rough chloro sulfonyl isocyanate content fraction (6) — desirable — 60-85 
mass % — it is 65 - 85 mass % preferably. The obtained purification chloro sulfonyl isocyanate fraction (9) serves 
as chloro sulfonyl isocyanate of the high grade which is the specified substance. 

[0034] moreover — as the amount of the distillation residue liquid (10) which remains to a distillation still — the 
charge of a rough chloro sulfonyl isocyanate content fraction (6) — desirable — 5-40 mass % — it is 5 - 25 
mass % more preferably. 

[0035] Although distillation residue liquid (10) is returned to the first process as recovery liquid (3), it is distilled 
heat-treating under ordinary pressure like the fourth process mentioned later if needed, and is good also 
considering the distillate as recovery liquid (3). 

[0036] (The fourth process) The fourth process is a process divided into a distillate (11) and distillation residue 
waste fluid (12) by distilling heat-treating the distillation residue liquid (7) obtained at the second process under 
ordinary pressure. Moreover, the heat-treatment and distillation of the third process of distillation residue liquid 
(10) which are performed if needed may also be combined with this process, and may perform heat-treatment 
and distillation as mixed distillation residue liquid of the distillation residue liquid (7) of the second process, and 
the distillation residue liquid (10) of the third process. In this process, it is the actuation of "distilling while heat- 
treating under ordinary pressure", and the reactor equipped with the distilling column usually used [ collecting 
the distillates (1 1) which pyrolyze the high-boiling point by-product contained in distillation residue liquid, and 
can be reused for a reaction, and ] industrially which can be heat-treated performs. 

[0037] Since side reaction will occur conversely and generation of the high-boiling point matter will become 
remarkable if too high [ If the temperature of distillation residue liquid is too low, the pyrolysis of a high-boiling 
point by-product is not enough and ], the heat-treatment conditions in the fourth process are 100 degrees C - 
140 degrees C preferably. In case it heats, it heats so that it may be made to go up gradually to 100 degrees C - 
> 140 degrees C with the distillate of a distillate (1 1). 

[0038] The heating processing times are predetermined temperature conditions, and are set up in 10 hours - 30 
hours preferably for at least 10 hours or more. 

[0039] A distillate (1 1) makes a subject preferably the fraction of the less than 120-degree C boiling point, and a 
distillation temperature should just collect [ therefore ] preferably less than 120 degrees C effractions 110 
degrees C or less, as the amount of distillates of a distillate (11) — the charge of distillation residue liquid — 
desirable — 70-90 mass % — it is 75 - 85 mass % more preferably. 

[0040] The obtained distillate (1 1) is used for the reaction of the first next process as recovery liquid (3), as 
mentioned above. 

[0041] moreover — as the amount of the distillation residue waste fluid (12) which remains to a distillation still - 
- the charge of distillation residue liquid — desirable — 10-30 mass % — it is 15-25 mass % more preferably. 
[0042] It leaves a distillation still as it is, puts on it, and decomposes thermally again at the time of next thermal 
decomposition processing, or it hydrolyzes, and let distillation residue waste fluid (12) be trash. 
[0043] 

[Example] Hereafter, an example explains this invention concretely. 

[0044] In addition, the purity of chloro sulfonyl isocyanate trickled water into the chloro sulfonyl isocyanate used 



as the methylene chloride solution gradually, decomposed and asked for it by the approach of titrating the 
, generated sulfamic acid and a hydrochloric acid in a sodium-hydroxide water solution. 

[0045] Cyanogen chloride gas (1)1 260kg and sulfuric anhydride (2)1 640kg of gamma mold were respectively 
introduced into the system of reaction over 7 hours at coincidence, having taught recovery liquid (3)1 792kg to 
the reaction vessel of the example 1 (first process) first process, and holding the temperature in the system of 
reaction at 25-30 degrees C under cooling circulation. Obtained condensation reaction liquid (4)4692kg was 
transported to the reaction vessel of the second process after termination. 

[0046] (The second process) Condensation reaction liquid (4) 4692kg was heated in the range of 80-120 degrees 
C of solution temperature, the fraction of less than 100 degrees C of distillation temperatures was separated 
using the packed column with a diameter [ of 38cm ], and a height of 4.67m filled up with glass Raschig ring 
(diameter of 10mm) over 1 hour, and low-boiling point fraction (5)326kg was obtained then, it heated in the 80- 
120 degrees C [ of solution temperature ] range similarly, the fraction of 100-1 10 degrees C of distillation 
temperatures was separated over 10 hours, and it was obtained — rough — chloro sulfonyl isocyanate content 
fraction (6)3428kg was transported to the reaction vessel of the third process. Low-boiling point fraction (5) 
326kg was transported to the tank for reaction recovery. 

[0047] It transported to the reaction vessel of the fourth process distillation residue liquid (7)938kg which 
remained in the iron pot. 

[0048] (The third process) Rough chloro sulfonyl isocyanate content fraction (6) 3428kg was heated in the range 
of 100-120 degrees C of solution temperature, the low-boiling part of less than 106 degrees C of distillation 
temperatures was separated using the packed column with a diameter [ of 38cm ], and a height of 4.67m filled up 
with glass Raschig ring (diameter of 10mm) over 5 hours, and low-boiling point fraction (8)356kg was obtained. 
Then, it heated in the range of 105-1 15 degrees C of solution temperature similariy, the fraction of 106-108 
degrees C of distillation temperatures was separated over 24 hours, and purification chloro sulfonyl isocyanate 
fraction (9)2729kg (99.8% of purity) was obtained as a product Yield was 94.8% (used cyanogen chloride criteria). 
[0049] Low-boiling point fraction (8) 356kg was transported to the tank for reaction recovery. It transported to 
the tank for reaction recovery also distillation residue liquid (10) 343kg which remained in the iron pot. 
[0050] (The fourth process) Distillation residue liquid (7)938kg which remained in the iron pot of the second 
process was heated in the range of 100-130 degrees C of solution temperature, the fraction of less than 1 10 
degrees C of distillation temperatures was separated using the packed column with a diameter [ of 38cm ]. and a 
height of 4.67m filled up with glass Raschig ring (diameter lOmm) over 12 hours, and distillate (11) 767kg was 
obtained. Disposal cost distillation residue waste fluid (12) 171kg which remained in the iron pot. 
[0051] distillate (1 1) 767kg, it transported to the tank for reaction recovery, and transported to the reaction 
vessel of the first process after checking the total quantity of 1 792kg (items: — low-boiling point fraction (5) 
326kg+ low-boiling point (8)356kg+- distillation residue liquid (10) 343kg+ distillate (11) 767kg) of the 
recovery liquid (3) of the tank for reaction recovery. 
[0052] 

[Effect of the Invention] According to this invention, the productivity of chloro sulfonyl isocyanate can be 
sharply raised by using a cyanogen chloride and a sulfuric anhydride as a start raw material, it is a high grade and 
high yield and, moreover, chloro sulfonyl isocyanate can be obtained by the industrial very easy approach. 
[0053] Moreover, if a series of processes to the first process - the fourth process are formed into a closing 
cycle, the safety and convenience of the manufacture approach can be raised further and the amount of the 
abandonment liquid which contains a toxic compound in high concentration will decrease sharply by repeat 
thermal decomposition in which the thermal decomposition in the fourth process or its distillation residue liquid 
is accumulated [ make ]. 

[0054] Furthermore, since the amount of abandonment liquid decreases, leakage and hydrolysis processing 
actuation of the abandonment liquid accompanied by [ it is complicated and ] the risk of the cyanogen 
generation of gas can be made to mitigate from the need of making decomposition perfect 



[Translation done.] 
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